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2017 Arizona Drought Preparedness Annual Report

1. Introduction

Arizona has been in a state of long-term drought since the mid -1990s. During that time, 16 of
the last 23 years have been drier than normal statewide. Increasing temperatures, particularly

in the winter, have led to fewer snow events, reducing the snowpack and spring run-off into
the reservoirs and aquifers. This past winter brought n ear average precipitation to Arizona
northern and eastern watersheds, but was relatively dry in the southeastern watersheds. The
monsoon rainfall was highly localized and storm activity ended early in September, followed by
unusually high temperatures and dry conditions. The Salt-Verde reservoir system water storage
has improved from 47% of capacity last year to 65% of reservoir capacity. Above average
streamflow was observed th roughout much of the Colorado River Basin, which also improved
water supply conditions for the State.

The current seasonal outlook from the National Oceanic and Atmospheric Administration ( NOAA
Climate Prediction Center is for below average winter precipi tation in Arizona and the southern
tier of the United States. When coupled with the temperature outlook for a warmer than normal
winter, the water resource situation is not
Drought Preparedness Plan activiti es continue to provide a framework to monitor drought
conditions, improve understanding of drought impacts, and determine mechanisms for limiting
future vulnerability.

2. Drought Status Summary
2.A. Winter Precipitation: October 2016 dApril 2017

The winter of 2015-16 (Fig. 1) was much wetter than the previous four years in the upper
Colorado River Basin as well as on the Little Colorado River and Upper Colorado River
Watersheds in Arizona. The rest of Arizona was quite dry at less than 80% of average. By
comparison, the winter of 2016 -17 was significantly wetter across the entire Colorado River
Basin (Fig. 2). The Salt-Verde, Agua Fria and Lower Gila Watersheds all received 110 to 120%
of average precipitation and the Upper Gila, San Pedro and Santa CruzWatersheds were all at
or above 100% of average precipitation. While the winter began with dry conditions in Oc tober,
November through February were extremely wet across the higher elevations of northern and
eastern Arizona. Dry conditions returned in March and April, but the overall winter was much
wetter than average across the western two -thirds of Arizona. This was an B Nifio Southern
Oscillation (ENSOeutral year, but the wet conditions on the Upper Basin over two consecutive
years have pl’OVidEd much [Seasonal Precipitation, October 2015 - April 2016 Seasonal Precipitation, October 2016 - April 2017
needed inflow to Lakes Powell |~ """\ N I ’
and Mead. Lake Powelld s ; )
elevation increased by 17.61

feet and Meadd s e ibrerosa t
by 6.82 feet this past year.
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Figure 1 (left). Precipitation Oct. :
2015- Apr. 2016 /

Figure 2 (right). Precipitation Oct.
2016 - Apr. 2017
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https://www.cbrfc.noaa.gov/product/mapsum/map/cbrfcS201704.png

Snow accumulation during the winter
season {ig. 3) was about normal across the
Sate. Heavy storms in late January and
February brought the snowpack up
temporarily. However, very little snow

accumulated for the remai nder of the
season and the statewide snowpack ended
up at about the 30-year median.

Figure 3. 2017 Snowpack Summary According to
Data Collected from the USDA Natural Resources
Conservation Service.
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as of Sep 30, 2017
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2.B. MonsoonPrecipitationi: June 6 September 2017

The 2016 monsoon rainfall (Fig. 4) was much less localized than the 2017 monsoonrainfall (Fig.
5). Southern Arizona, which depends on summer precipitation , was left quite dry in many
locations, and the Colorado Plate au had a very dry monsoon season.Mohave County wasone of
the wet test counties this summer with well over 150% of average rain fall across much of the
county. A few locations, like Tucson, had an extremely wet July, but the statewide totals
through the summer were generally near to below average. The northeast quarter of the Sate,
above the Mogollon Rim was extremely dry as was most of Yuma County. Unlike the past several
years, very few eastern Pacific hurricanes moved northward up the coast to augment the

monsoon with tropical moisture.

Map produced using daily total precipitation estimates from the NOAA National
Weather Service Advanced Hydrologic P(edlcllon Service (AHPS). Data information

CLIMAS "53Gee |

available at http://water. php. Date created: 02-Oct-2016
University of Arizona - http:/cals.arizona.edu/climate/

Figure 4. Monsoon 2016 percent of Normal Rainfall
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Weather Service Advanced Hydrologic Prediction Service (AHPS). Data information
available at http://water.weather.gov/precip/about.php. Date created: 02-Oct-2017
University of Arizona - http://cals.arizona.edu/climate/
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Figure 5. Monsoon 2017 percent of Normal Rainfall



2.C. Cumulative Precipitation and Streamflow Summary

Precipitation

Cumulative precipitation for water year 2017 ended up at about normal levels throughout the
mountainous areas of Arizona, ranging from 91% to 114% of average in the major river
watersheds. A normal winter was followed by a hormal monsoon which resulted in the average

conditions for the entire water year ( Table 1).

Table 1. Water Year 2017 Mountain Precipitation (as of September 30, 2017)

Major watersheds

Percent of 30 -year Average Precipitation

Salt River Watershed 97%
Verde River Watershed 114%
San FrancisceUpper Gila River 91%
Watersheds

Little Colorado River Watershed 108%

Streamflo w

Overall drought status as indicated by streamflow data shows a decrease in drought severity
throughout Arizona from 2016 to 2017 (Fig. 6). Most watersheds are showing no drought to
abnormally dry conditions similar to 2016 (16 in these two categories in 2016, and 17 in 2017).
Watersheds that increased drought status did so by one to two drought categories; those that
decreased also did so by one or two categories. Out of the 25 watersheds; six remained at the
same level, 11 decreased, and eight increased in drought severity.

The reducti on in drought severity based on streamflow is the result of precipitation intensity

and timing during the winter along with snow melt in the spring. In

produced significant runoff, especially in the month of July.

2016

2017

addition, monsoon storms

Level |Description  |Percentile |Color

No Drought >30

DO [AbnormallyDry | 21-30

D1 |Moderate 11-20

D2 [Severe 6-10

D3 |Extreme 35

D4 |Exceptional 0-2
Discontinued

Figure 6. Overall drought condition improvement from 2016 to 2017, as determined by USGS stream gages.




2.D. Water Supply Status
Colorado River Basin and Reservoir Status *

Above average streamflow was observed throughout much of the Colorado River Basin during
water year 2017. Unregulated ? inflow to Lake Powell in water year 2017 was 11.91 million acre -
feet (MAF), or 110% of the 30-year average®, which is 10.83 MAF. Unregulated inflow for the
2017 runoff season (April through July) to Flaming Gorge, Blue Mesa, and Navajo Upper Basin
Reservoirs was 226, 136, and 106% of average, respectively. Cumulative precipitation received
within the Upper Colorado River Basin during water year 2017 was 109% of average The
Colorado River total system storage experienced a net increase of 2.75 MAF in water year 2017.
Reservoir storage in Lake Powell increased by 1.85 MAF. Reservoir storage in Lake Mead
increased by 0.57 MAF. At the beginning of water year 2017 (October 1, 2016), Colorado River
total system storage was 51%of capacity. As of September 30, 2017, total system storage was
55% of capacity.

Snowpack conditions throughout the snow accumulation season also trended above average
across most of the Colorado River Basin The basin-wide snow-water equivalent measured 122%
of average on April 1, 2017. Total seasonal accumulation peaked at approximately 126% of
average on March 10, 2017. On April 1, 2017, the snow-water equivalents for the Green River,
Upper Colorado River Headwaters, and San Juan River Basins were 15797, and 120% of average,
respectively.

During the 2017 spring runoff period, inflows to Lake Powell peaked on June 13, 2017 , at
approximately 60,600 cubic feet per second (CFS). The April through July unregulated inflow
volume for Lake Powell was 8.17 MAFwhich was 114% of average.Lower Basin tributary inflows
above Lake Mead were near average for water year 2017. Tributary inflow from the Little
Colorado River totaled 0.130 MAF, or 90% of the long-term average. Tributary inflow from the
Virgin River total ed 0.159 MAF, or 88% of the longterm average. Tributary inflows in the Lower
Colorado River Basin below Hoover Dam were below average during water year 2017. Total
tributary inflow from the Bill Williams River was 0.022 MAF, and total tributary inflow fro m the
Gila River was 0.006 MAF.

At the beginning of calendar year 2017, the probability of a Colorado River Lower Basin shortage
declaration in 2018 was 34%. Due to the projected increased runoff from the snowpack in the
Upper Basin and conservation programs designed to leave water in Lake Mead, April 2017
projections by the United States Bureau of Reclamation (Reclamation) for a shortage in 2018
decreased to less than 1%. The official operational forecast for 2018 made by Reclamation in
August shows a 0%hance of shortage in 2018 and 15% chance of a shortage declaration in 2019.

Salt and Verde Reservoirs

This is the first above -median runoff season (January-May) in the last sevenyears that the Salt
and Verde Watersheds have experienced. As a result, duri ng runoff season Roosevelt Lake
increased from 35% to 71% full and Bartlett and Horseshoe reservoirs on the Verde system went
from 45% full to 100% full, and even had to spill some water . For the first time since 2010,
water was also spilled over Granite R eef Dam. During the monsoon season, normal precipitation
was received for the entire summer; however, its distribution was heavily weighted to July,
resulting in well above normal monthly precipitation. The monsoon storms diminished rapidly

in August and since then, dry conditions persisted across the entire system. As of October 1,

Unformation in this section was taken fr om Anrua Opgmating Rlad forblarade RiverBResersorsl of Rec | ar
2018. 6 The information has been upd aheedppromwiate ahdewhezenddta vea$ avdildble. 2017 water year,
2Unregulated inflow adjusts for the effects of operations at upstream reservoirs. It is computed by adding the change in stora  ge and the evaporation

losses from upstream reservoirs to the observed inflow. Unregulated inflow is used because it provides an in flow time series that is not biased by

upstream reservoir operations.

3All unregulated inflow, precipitation, and snowpack statistics are based on the 30 -year period 1981-2010.



2017, total storage of the Salt and Verde system was at 65% capacity, compared to 47% at this
time last year. Past winters with similar climate predictions have resulted in dry or wet winters,
making this upcoming winter fairly unpredictable.

2.E Drought Index Wells

Two ADWR groungvater index wells located in southeastern N
Arizona serve as qualitative supplements to existing drought A ‘ fj“v-vﬂ“-ﬁ
indicators (Fig. 8). Both wells have been identified as meeting " 4
criteria for the United States Geological Survey (USG$ Climate
Respamse Network observation wells. Continuous groundwater
levels for each well are plotted in Figures 9-10, with colored
overlays corresponding to historical short - or long-term drought
categories (of the watershed if before March 2010, or at the
location of groundwater level me asurement if after March 2010).
The solid blue lines represent historical daily median depth -to-
water (DTW) below land surface durin g the periods of record
shown. DTW measurements ae recorded near-continuously
(four times per day) via a pressure transducer and verified with

Location of Drought Watersheds
and Index Wells

less frequent manual measurements (four times per year). D.15-20 094482 D:21.28 218CH
Fodro Rivar Wehidlo Vialor Daw
Watarshad “atarsheed

Figure 8. Arizona drought watersheds (WS).
Well # D-15-20 09AAB2 is located near the center of the San Pedro Rive rWS.
Well # D-21-28 21BCB is located near the center of the Whitewater Draw WS.

Watershed Groundwater Index Well

Figure 9 depi cts a <continuous record of wat 45201 ev el
09AAB2G6G, | ocated in the San Pedro River Watershed
2009 with an initial depth to water of 32.21 feet. The record minimum depth to water o f26.1

feet was observed on September 20, 2014. The maximum record depth to water of 33.89 feet

has been observed on two separate occasions, first on July 4, 2014, and again on July 13, 2017.

This year has shown a continuation of a clear seasonal pattern i n the hydrograph, with slightly

better than average recharge carrying on through July 2017. Similar to previous years, declines

in water level s were observed throughout the spring and fall seasons. Projection of seasonal

pattern suggests that declines will likely continue until winter precipitation events bring

additional recharge to the area. Long -term drought designations continue to reflect th e
observable trends in the hydrograph. This is particularly evident during the Spring of 2017, as

water levels declined to record lows and the drought category increased in severity.

Depth to Water and Long-Term Drought Status
D-15-20 (09AAB2), San Pedro River Watershed

Figure 9. Continuous

groundwater levels for
# drought index well in
2 ’ l the San Pedro River
. A J’\ / A | Watershed, plotted

M W \'ﬂ,-\“'/V‘ with long —ferm

drought status, and
s historical daily median
6/1/2007 5/31/2008 5/31/2009 5/31/2010 5/31/2011 5/30/2012 5/30/2013 5/30/2014 5/30/2015 5/29/2016 5/29/2017 depth -to-water.

Depth to Water (ft)
@




Whitewater Draw Watershed Groundwater Index Well

Figure 10depi cts a continuous record of wat2e28 | evel C
21BCBG, | oc at e dter Draw WatereshedVManitoeng at this site began on April

9, 2009, with an initial depth to water of 4.76 feet. The minimum record depth to water of

1.40 feet was recorded on January 31, 2015. The maximum recorded depth to wa ter of 18.35

feet was observed on September 13, 2012. Steady declines in water level persisted from

early 2015 through mid-2017, resulting in over 12 feet of total decline of the water table.

As of July 2017, the hydrograph shows a positive trend, with wat er levels rebounding nearly

10 feet over the course of two months. The declines observed between 2015 and 2017 are

not reflected well in the corresponding long -term drought designations, as the drought

category decreased in severity.

Figure 10. Con tinuous
groundwater levels for
drought index well in
the Whitewater Draw
Watershed, plotted
with long -term
drought status, and
historical daily median
depth -to-water.

2.F. Drought Declarations

A Drought Emergency Declaration has been in effect in Arizona since 1999. The current

declaration, PCA 99006 was issued by the Governor in June 1999 and continued by Executive

Order 2007-10. The declaration maintainsthe & at efés abi l ity to provide en
needed, and enables farmers and ranchers to obtain funding assistance through the Farm

Service Agency if they experience significant production losses due to drought.

The Drought Interagency Coordinating Group (ICG) is responsible for providing
recommendations to the Governor regarding drought declarations based on presentations and
discussions at the spring and fall ICG meetings (see 3.B).

2.G. Disaster Designations

A disaster designation from the Secretary of the U.S. Department of Agriculture (USDA) is
necessary for farm operators in both primary and contiguous disaster areas to be considered
for assistance from the Farm Service Agency.

The USDA uses the U.S. Drought Monitor to help determine designations. Extreme (D3) or

Exceptional (D4) drought conditions qual ify as automatic designations, while severe (D2)

drought for eight consecutive weeks during the growing season qualifies for nearly automatic
designation. This oO0OFast Trackoé authority designatd.i
to farmers and ranchers.


http://www.azwater.gov/azdwr/statewideplanning/drought/documents/Droughtemergencydeclaration1999revised.pdf
http://www.azwater.gov/azdwr/statewideplanning/drought/documents/ExecutiveOrder2007-10.pdf
http://www.azwater.gov/azdwr/statewideplanning/drought/documents/ExecutiveOrder2007-10.pdf

